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Environmental Education and Understanding:
The Case for Elementary Students in
Monteverde, Costa Rica
Clara Householder
Environmental Sciences Department, Evergreen State College
_____________________________________________________________________________________

Abstract
Education is the key to preserving biodiversity throughout the world. Not just
education, but the environment in which the education takes place. In an attempt to
compare the effectiveness of the environmental education program, I surveyed the 5 th and
6th grade students at four of the area schools in Monteverde, Costa Rica. I also talked to
the teachers about the curriculum and made visual observations of the classroom settings.
I found that the Monteverde Friends School, Quaker school, and Creative Learning
Center, environmental education school, had better scores than the public or Adventist
schools, but that their demographics were very different. The main differences were the
ratio of Costa Ricans to non-Costa Ricans and the average monthly income for the
families. The CEC and the public school, however, had very similar populations, and
different test results. Since children with very similar backgrounds get such different
results, it has to mean that something else is influencing them. My results show that the
school is the other influencing factor and therefore, that environmental education can and
does work.

Resumen
Educación ambiental es muy importante para preservar la biodiversidad en todo el
mundo. No solo la educación, pero los aulas donde los estudiantes tienen que aprender.
Yo compare la educación ambiental, con una entrevista, en los quinto y sexto grados en
cuatro escuelas en Monteverde, Costa Rica. También, yo pregunte los profesores sobre
que tienen que enseñar y observe que pasa en los aulas en todos de los escuelas. Yo
encontré que la Escuela Amigas Monteverde y el Centro de Educación Creativa tuvieron
más conocimiento del ambiente que la Escuela Pública Santa Elena y la Adventista. La
Escuela Amigas Monteverde y el Centro de Educación Creativa tuvieron personas con
historias muy diferentes. El Centro de Educación Creativa y la Escuela Pública Santa
Elena tuvieron personas con historias muy similares, pero los estudiantes en el CEC
tuvieron más conocimiento del ambiente que los estudiantes en la escuela Pública. Por
eso sabemos que el educación ambiental tiene influencia de los estudiantes.

Introduction
As human domination and its related environmental degradation continue, so do
unchecked consumption and environmentally unsound practices. We may or may not be
able to pin one specific action as the cause of environmental problems, but we do know
that people are the main contributors (Vitousek et al, 1997). Something needs to be done
quickly; the general public needs to be informed of their options and the possible effects
(Kaiser, 2000). One way to combat this trend is through extending knowledge to less
educated people; they need to understand how and why they should conserve the natural
habitats throughout the world. Education is the key to opening minds; people don’t
support things that they do not understand (Kraft, 2001).
The places experiencing the greatest loss in biodiversity are developing countries,
which include the majority of tropical forests (Mittermeier, 1998). As population in these
countries grow, food becomes scarcer and pressures on natural resources intensify.
People and governments cut forests to create farms (Jim Wolfe, personal
communication). Since the tropical forests grow on very unfertile soil, the farms that are
created are only profitable for a couple of years before the productivity drops greatly
(Terborgh, 1992). The corporations flee quickly and the farmers are left to fend for
themselves on infertile land. They use fertilizers in failed attempts to force production.
Fertilizers are very expensive and, often, farmers cut more trees in order to have more
productive land (J. Wolfe, personal communication). Deforestation combined with the
heavy use of pesticides and fertilizers cause problems with water pollution. This pollution
eventually harms fisheries, a major food source in a lot of developing countries, and also
drinking water, where it causes disease, famine and more poverty (Safina, 1997).
As people become increasingly aware of these problems, there are efforts to stop
the destruction. Parks and reserves have been created, but most countries continue to be
impoverished and development interests over-ride any desire to save habitat. Poor
management combined with a lack of funds has made it hard to control the borders of the
parks and reserves (Vaughan, 1997). The people of developing countries are left with few
obvious options. One way to stem the tide is to teach the importance of the conservation
of biodiversity and alternatives that would be more sustainable.
Costa Rica is a developing tropical nation. Unlike others, it has chosen some
environmentally friendly alternatives. Its national park system is world-class and
environmental education efforts are underway (Vaughan, 1997). For example;
Monteverde, Costa Rica is a community with two nature reserves that relies heavily on
ecotourism. In such an economy it is particularly important for people to be well
educated so that they can make informed development decisions (Hunter, 1996). The
community is in a vulnerable position as the original founders are leaving the scene; they
can either decide that conservation is important and take further measures to preserve the
area or they will let development interests take over. With conservation interest in mind,
some of the area residents started a school ten years ago that focuses on environmental
education. They also have a public school that is run by the national curriculum. Having
both a test school and a control school, makes Monteverde a good place to test the
benefits of environmental education and its impact on the students’ values.

Materials and Methods
The Monteverde Area Schools
My study took place inside the fifth and sixth grade classroom at four of the
Monteverde area schools: the Creative Learning Center (CEC), the Monteverde Friends
School (MFS), the Adventist School, and the Santa Elena Public School. The MFS is the
Quaker school, the CEC is an environmental education school, the Adventist school is a
very religious school (they teach creation) and the public school serves as a control
group. The MFS, CEC and Adventist are all bilingual schools. I created a survey
(appendix A), now available in both English and Spanish, with a series of knowledge
questions that represent the students’ understanding of environmental education concepts
and a series of values/actions questions that represent how much they value the
environment and what they are willing to do in their everyday lives (Murdoch, 1993).
There is also a socio-demographic information page that allows me to analyze the schools
based on things like sex, average family income, and numbers of siblings. Surveying the
fifth and sixth grade students at each school, I gave each a copy of the survey (Appendix
A) in the language of their choice, to read and fill out, while I read them aloud with the
help of a Spanish translator. I decided upon oral presentation of the questions in order to
maximize time efficiency; it takes less time to explain a question once than fifteen
different times, and it keeps the slower readers/test takers moving along. I also took the
opportunity to talk to the teachers/directors of the schools about the environmental
education curriculum to see if there were differences in emphasis and teaching
techniques. I had a list of questions that I used as an outline (Appendix B), but I decided
that I my observations of the classroom settings were just as important in determining
how much environmental education is stressed.

Scoring Surveys
I separated the questions into two sections, knowledge and values, and then I assigned
point values to each. The knowledge questions were basic questions like “Is the majority
of the earth’s water fresh or salty” and they ranged from -3.06 to 39.8. An example of a
values question is “If you had an hour of free time, how would you spend it” and the
points ranged from -1.6 to 11.2. I analyzed the total scores for these questions with the
Friedman test and the Multiple Comparison Test for Friedman. Some of the questions had
to be left out of this analysis, but they were included in the percentage totals (Appendix
B-scores per question). Using the Kruskal-Wallis test, I was able to see if there were any
differences between the schools for any single question and for the ones that showed
significant differences, I used the Mann-Whitney test on the schools pairwise. I also
estimated the average monthly income for each of the schools based on parent occupation
and compared them using an ANOVA and Fisher’s PLSD test (Zarr, 1984).

Results
Knowledge
I compared the scores for the knowledge section with the Friedman test and found
statistically significant differences (P = 0.013). A subsequent multiple comparison test
found that the MFS was similar to the CEC, both were higher than the Public School and
the Public School higher than the Adventist (mean scores: MFS = 0.60 ± 0.27; CEC =
0.60 ± 0.23; P = 0.46 ± 0.25; A = 0.39 ± 0.33).

Values
The total scores on the values section showed no significant difference due to the
small number of questions (P = 0.12, n = 7), but nevertheless, the same general trend for
MFS being similar to CEC, both greater then Public, which is similar to Adventist (mean
scores: MFS = 0.71 ± 0.33; CEC = 0.68 ± 0.44; P = 0.54 ± 0.051; A = 0.53 ±0.41).

Total
I found statistically significant differences on the entire survey (p = 0.0011) so I
analyzed the scores with the Multiple Comparison Test for Friedman. Overall, the MFS
and the CEC scored similarly, but higher than the Adventist School (mean scores: MFS =
0.63 ± 0.28; CEC = 0.62 ± 0.28; P = 0.48 ±0.32; A = O.42 ± 0.35). There was no
significant difference between any of the other schools. Figure 1 shows the general trend
for the total test scores between the four different schools. The mean test score for all 84
of the students was 56 ±12. The graph, however, shows two peaks; one in the 46-50
range and the other in the 61-65 range (Fig 2). These two peaks are shown when the CEC
is paired with the MFS and the Public is paired with the Adventist (Fig. 3).

The Questions
I chose to take a closer look at some of the questions that seem to illustrate some
general trends for students in the Monteverde area. Seventy-five percent of students
believe that there are gazillions of species in the world (question 3, Appendix A). When
asked the major energy source for the Earth’s environment the answer that was most
common after the 55% that answered sun, was water with 33% (question 7, Appendix A).
The students were asked to fill in the lines on a food web and overall the CEC, MFS, and
Public school all averaged about twice the number of lines drawn as the Adventist school
(5.5, 4.75, 5.32, and 2.54 respectively, out of 15 possible; question 16, Appendix A).
When asked how they would use a piece of forest that they owned, only two of 84
students said they would cut it and sell it for timber (Question 27, Appendix A). As far as
education is concerned, seventy-eight percent of students put school as number one and
parents as number two for where they learn the most about the environment (Question 33,
Appendix A). This is excluding the Adventist school because most of them either didn’t
understand or just didn’t answer the question.
Knowledge
There are some knowledge questions that show really interesting trends between
schools. When asked what type of forest Monteverde is 96% of students at the CEC
answered cloud forest, 69% at the public school, 50% at MFS, and 23% at the Adventist.

The other answer that the students selected was rain forest: 4% CEC, 31% public, 50%
MFS, and 77% at the Adventist (question 9, Appendix A). One question asked students to
draw three steps a strangler fig takes to strangle a tree; most important step for them to
draw was a seed in the tree and not on the ground. Fifty percent of students at the MFS
and 32% at the CEC answered correctly, while the public and Adventist schools received
9% and 0% respectively (question 16, Appendix A). One question asked for causes of
four global phenomena: global warming, ozone depletion, forest destruction and species
extinction. The trend for three of these was the MFS and CEC higher than the public and
Adventist schools; the students at the CEC had more correct, and very specific (CFCs),
answers for the causes of ozone depletion than any of the other schools (table 3; question
29, Appendix A). For a cause of extinction, the majority answered either habitat
destruction or hunting.
Interests and Actions
When asked how they prefer to spend an hour of free time, the public and
Adventist schools both had a majority answer walk in the forest, but the CEC was split
between walking in the forest, playing soccer and playing video games/watching TV,
while the MFS was pretty evenly split between playing soccer and talking with friends
(question 25, Appendix A). However, when asked how many times they had been in the
forest in the past year, all of the CEC and MFS students were in the forest more than five
times, but the Public and Adventist had a large number of students that hadn’t been in the
forest at all (question 26, Appendix A).
The students at the different schools definitely have different perceptions of the
environment they live in. Seventy-eight percent of the students at the MFS and 73% at
CEC think that Monteverde is more crowded, more industrial or more polluted. The
public and Adventist schools had only 49% and 13% of their students, respectively,
seeing negative changes in Monteverde throughout their lifetime. Most of the students at
all of the schools see litter as a problem in Monteverde (93%), and students at the CEC
and MFS think there is more of a problem with too many cars than the students at the
public and Adventist schools (76%, 83%, 56%, and 23% respectively; question 14,
Appendix A).
Other Observations
In the socio-demographic information, the mean age, sex ratio, and numbers of
siblings don’t differ significantly between any of the four schools (table 1). The only
really significant difference we found in the socio-demographic information is that the
average monthly income (Fig. 4) and the percentage of non-Costa Rican students for the
MFS are greater than any of the other schools.
Through talking with the teachers and just being in the classrooms, I found some
differences in the school environments. There are some very important fundamental
differences like the educational level of the teachers. The teachers from both the MFS
and the CEC are certified teachers from the United States, the public school has
nationally certified teachers and the Adventist school has a lot of volunteers. The
curriculum at the MFS, as well as the CEC, has integrated approach to environmental
education, but they take different approaches. The MFS is the Quaker school; it focuses

on holistic thoughts and actions and respect in general. The CEC focuses more on
environmental science and the “non-human” environment. The Adventist school is on the
opposite end of the educational spectrum as far as science is concerned; they teach
creation.
Even the atmosphere and environment in the classrooms varied between the
schools. The MFS and CEC both had very well behaved students in a very calm and quiet
environment, but different messages around their classrooms. At the MFS everything was
about being respectful and accepting of everyone and everything around you while the
CEC had a wide variety of science related posters; everything from the stars and solarsystem to descriptions of different animals, where they live and what they eat. The public
school was a different scene; they had very distracting classrooms with a lot of
background noise, but surprisingly, the students inside were very focused and attentive
during the survey. The Adventist school also had a very loud, chaotic classroom, but it
was different than the public school. The students in the class were very inattentive and
there was virtually no control by the teachers; students were all talking and walking
around while the teachers and I were trying to give instructions. As far as environmental
emphasis on a daily basis, the public and Adventist schools had none as far as I could tell,
but both the CEC and MFS had their garbage separated into compost, recycles and other
garbage.

Discussion:
All in all, the MFS is similar to the CEC and both are better than the public and
Adventist schools. Although the results for the values section were insignificant, I think
with more questions, the results would have been significant because the means are very
different. The trends in the values data are very important because people act based upon
their values data are very important because people act based upon their values. The CEC
and MFS have very comparable results with very different populations. When two
schools with very similar populations, like the CEC and public school, end up with
different results, it proves that environmental education affects the students. The benefits
of environmental education have been shown to include not only an increase in test
scores, but also a decrease in behavioral and attitude problems as well (Lieberman &
Hoody, 1998). The lack of environmental education could explain the unruly
environment at the Adventist school and the hectic-ness at the public school. This theory
could also be used to explain why the students at the CEC and MFS were calmer and
more attentive.
Overall, students in Monteverde have some good general knowledge of the world
around them. They have the idea that there are a lot of species in the world; they don’t
think that people cats, dogs, and cows are the only things we share the planet with. Nor
do they believe that cutting the forests for timber is the best use for it. They have a pretty
good idea about how connected everything is on the planet, but not quite as complex as it
could be. Although half of them did know that the sun is the greatest source of energy,
but I think a lot of them answered water because they were thinking about energy in
terms of the lights they have in their houses instead of how plants and animals get food.
The CEC’s higher scores on the scientific based knowledge questions can be
partially explained by the differences in the curriculums. The students at the MFS didn’t

understand that there are measurements used to define the different types of forest; they
just thought that since they have a rainy season here in Monteverde then it must be a
rainforest (and they couldn’t remember what the sign said). The questions that weren’t so
specifically science based showed the MFS and the CEC to be very similar in
environmental knowledge and better than both the public and Adventist schools.
Knowledge isn’t the most important factor, however; interests, actions, and
perceptions are key in determining how the planet will look one hundred years from now.
If the residents of the planet don’t have any personal relationship or even an interest in
developing one with the forest, it’s going to be really hard to save it. Most of the next
generation in Monteverde is interested in exploring the forest; especially the students at
the public and Adventist schools that don’t necessarily have daily opportunities.
Perception is important for the students to develop in order to enable them to identify
problems in the community. All of the students are well aware that there is a problem
with the amount of litter in the area, but the CEC and MFS view it more critically than
the other two schools. They are more willing to look past the beauty of the forest and
point out that the area is becoming too crowded, polluted and full of cars.
These observations will be very important in the coming years as the students
leaving these schools will be the ones in charge of the policy and planning in the area.
These residents of this small, biodiversity rich town in a developing country need to be
well educated so they can make these decisions intelligently. The town is in a very
unstable transitional state as the original conservationists leave the picture and the next
generations starts making the decisions. The leaders of the next generation have the
power to determine the fate of Monteverde; they will either keep it pristine or develop it.
The schools in the area have the responsibility of generating a well-informed public to
make these decisions intelligently. The only way for this to happen is to emphasize
environmental education in the rest of the schools.

Further Research
There is a lot more research to be done on this topic; environmental education is
so new that there isn’t a ton of research and results out there. As far as the school system
in Monteverde is concerned, somebody with a lot more time could analyze the written
curriculum for each of the schools in order to get a more detailed description of what
goes on in the classroom. They could also compare how much money each of the schools
spends per student in a month or over the year, and compare that to survey answers. The
type of question that is asked is another important part of a survey. There were a few
questions that I couldn’t use because the students just didn’t understand them; they were
mostly questions where we had them order things, and they also had a hard time if they
could circle more than one answer. The part of the survey that I thought really worked
well for this age group was reading it aloud; it was a lot easier to read it aloud and answer
all of the questions for all of the students right away then to have to explain it to each one
of them individually.
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Table # 1. Socio-demographic information for the four schools that shows no significant
differences.

Friends
CEC
Public
Adventist

Mean Age

Sex Ratio

% Farmers

10.7
11.3
11.6
10.2

8 to 4
12 to 13
11 to 21
3 to 10

42
52
22
54

% with two
parents
83
68
69
85

Mean Sibs

% W/Car

2.1
2.2
3
2.1

75
56
41
62

Table # 2. Socio-demographic information that shows significant differences between four
Monteverde area schools.
% from Costa Rica
Friends
CEC
Public
Adventist

58%
84%
81%
85%

Been out of Costa
Rica
75
48
25
46

% with 2 parents work
75
56
31
39

Table 3. Percent of students with correct answer for the cause of each of the four glogal
phenomena.

Global Warming
Ozone Depletion
Forest Destruction
Species Extinction

MFS
100
8
92
100

CEC
68
80
80
84

Public
34
47
53
56

Adventist
13
40
73
60

Appendix A
Monteverde Environmental Education
Questionnaire
Unit 1. Understanding of Environmental Education Concepts
1. Circle the things in the list that are ALIVE
a. People
b. Dogs
c. Worms
d. Plants
e. Mushrooms
f. Rocks
2. Circle the things in the list that you could live WITHOUT.
a. People
b. Dogs
c. Worms
d. Plants
e. Mushrooms
f. Rocks
3. How many different kinds of living things are on Earth?

a.
b.
c.
d.
e.
f.

Less than 100
Hundreds
Thousands
Millions
Trillions
Gazillions

4. For the following list of species, tell what the species eats, where it lives,
how it protects itself and who eats it.
What it Eats

Where it
Lives

Protection

Predators

TOUCAN
WHITE
FACEMONKEY
PENGUIN
CAMEL
MORPHO
BUTTERFLY

5. Place the following in the correct order (from 1 to 4), starting with it raining:
__1__ It rains.
_____Plants take up rain.
_____Plants breathe and lose water.
_____ Water in air collects in clouds.
6. Is the majority of the Earth’s water freshwater or saltwater?
7. The most important source of energy for the Earth’s environment is:
a. Volcanoes
b. The sun
c. Coal

d. Plants
e. Wind
f. Water
8. List three differences in the environment in Monteverde between the dry
season and the wet season:
a. _____________________________________________________________
b. _____________________________________________________________
c. _____________________________________________________________
9. Monteverde is which type of forest?
a.
b.
c.
d.
e.
f.

Dry Forest
Rain Forest
Cloud Forest
Savannah
Paramo
Swamp

10.Circle ALL of the following that are true of changes you have seen in your life
for Monteverde.
a.
b.
c.
d.
e.
f.

More crowded
More forested
More industrial
More polluted
More beautiful
More peaceful

11.Circle all of the things plants need to make food (photosynthesize).
a.
b.
c.
d.
e.
f.

CO2
Water
Soil
Oxygen
Pollen
Leaves

12. Rank the following groups of organisms by the number of species they
have. 1 = largest number of species; 5 = smallest number of species.
___________ Mushrooms
___________ Birds
___________Mammals
___________Insects
___________Plants

13.Define BIODIVERSITY
___________________________________________________________________
14.Circle all those you consider to be problems in Monteverde.
a.
b.
c.
d.
e.
f.

Too many people
Bad water
Bad air
Not enough forest
Litter
Too many cars

15.Can you tell me what is special about each organism and how it helps them
to survive?
BROMELIAD
SLOTH
JAGUAR
WASP
16.Draw a line between any species that interact with one another.
17.Draw a line between any species that interact with one another.

18.Draw a series of pictures for how a strangler fig strangles a tree.

1

2

3

Unit 2. Skills for observing/studying the environment.
19.Name something you would like to know more about in the forest.
20.Let’s say you see more hummingbirds going to red flowers than yellow
flowers. Can you guess why?
21.What is one way that you could try to prove that there are more kinds of
birds living in the forest than the pasture?
22.If you saw 36 different kinds of birds eating small fruits and 16 different
kinds of birds eating big fruits, what is your best guess as to why?
23.If you find more species of plants in the forest than around you’re your
house and you want to keep more species around your house and you want
to keep more species around, what do you think would be the best way to do
so?
24.You have two friends, one who wants to protect forest to watch birds and
one who wants to protect forest so he can hunt with his dad. Which friend to
you agree with and why (it is OK to agree with both)?
25.To build my house, I want to cut down a large tree. Can you tell me a
different way of building my house so I won’t cut down the tree?
26.Unit 3. Values and Actions
27.If you had an hour of free time, how would you spend it? CHOOSE ONE
ONLY
a. Watching TV

b.
c.
d.
e.

Talking to friends
Playing video games
Playing soccer
Walking through the forest

28.How many times in the past year were you in the forest?
a.
b.
c.
d.
e.

Never
Once
Two or three times
Five to twenty times
More than twenty times

29.If you owned a forest, what would you use it for? CHOOSE AS MANY
REASONS AS YOU WANT.
a.
b.
c.
d.
e.

To sell wood
To make money from tourists
To enjoy it
To protect my house from wind
To provide homes for animals

30.When you are in the forest, how do you feel?
a.
b.
c.
d.
e.

Happy
Peaceful
Frightened
Bored
Excited

31.Tell me one CAUSE of each:
a.
b.
c.
d.

Earth is getting warmer
Destruction of ozone layer
There is less forest
Species are going extinct

32.Which of these things do YOU do to help the environment?
a. Recycle
b. Use both sides of sheets of paper
c. Turn off lights when I leave a room

d. Take a shorter shower
e. Eat less meat
33.What are some OTHER ways YOU can help the environment?
34.What are some things that GROWN-UPS should do to help the
environment?
35.Where do you learn about the environment? Please rank from 1 to 5, where 1
= least and 5 = most.
__________TV
_________School
_________Parents
_________Friends
_________All by myself
Tell me about you and your family:
How old are you?
Are you a boy or a girl?
Were you born in Costa Rica?
Where do you live?
What school do you go to?
Do you live in town or on a farm?
Do you live with both your mom and dad?
How many brothers and sisters do you have?
What is your Dad’s job?
What is your mom’s job?
Does your family have a car?
Have you ever traveled outside Monteverde?
Have you ever traveled outside of Costa Rica?
Have you visited one of Monteverde’s reserves?
If yes, how many times? 1-2 times 3-6 times 6+ times
What do you want to be when you grow up?

Totals (ave):
Question #
1.00
3.00
4.10
4.20
4.30
4.40
4.50
5.00
6.00
7.00
9.00
11.00
13.00
15.10
15.20
15.30
15.40
17.00
19.00
21.00
22.00
29.10
29.20
29.30
29.40

Public
0.86
0.17
0.63
0.72
0.66
0.42
0.57
0.28
0.87
0.41
0.69
0.18
0.50
0.29
0.27
0.62
0.77
0.09
0.76
0.59
0.41
0.06
0.26
0.21
0.21

CEC
0.95
0.13
0.62
0.72
0.55
0.32
0.35
0.65
0.90
0.55
0.97
0.43
0.58
0.30
0.38
0.47
0.70
0.32
0.68
0.60
0.66
0.69
0.84
0.83
0.88

Adventist
0.69
0.15
0.63
0.60
0.52
0.35
0.44
0.77
0.92
0.69
0.23
-0.30
0.15
0.00
0.00
0.00
0.08
0.00
0.93
0.50
0.47
0.13
0.40
0.73
0.60

Friends
0.97
0.04
0.73
0.71
0.56
0.38
0.56
0.42
1.00
0.75
0.50
0.25
0.42
0.50
0.50
0.75
0.67
0.50
0.75
0.67
0.46
1.00
0.08
0.92
1.00

11.51

15.05

9.69

15.07

-0.20
0.91
0.44
0.47
1.42
0.27
0.44

0.23
0.98
0.50
0.90
1.41
0.22
0.51

-0.10
0.69
0.35
0.80
1.13
0.21
0.63

0.46
0.86
0.49
1.00
1.22
0.33
0.60

3.76

4.75

3.71

4.96

Values
2.00
8.00
14.00
26.00
27.00
28.00
30.00

